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NOTCH2, are expressed in the inner ear. Interestingly, PCDH15 and
USH2A are associated with multiple subtypes of Usher syndrome, the
most common form of deaf-blindness in the United States and are
necessary structurally and functionally for development of the inner
ear and eye. Similarly, Notch signaling is necessary for normal
development of sensory organs in the inner ear. Consistent with our
bioinformatics analysis, we determined through gel shift analyses that
the sequences identified within genes encoding PCDH15, USH2A and
NOTCH2, are directly bound by GBX2. In addition, we show through
RT-PCR analysis that all three genes are co-expressed with Gbx2 in
cochlear and vestibular tissue during inner ear development. Together,
these results suggest that an important function of GBX2 in inner ear
development is transcriptional regulation of Pcdh15 and Ush2a
activities.
doi:10.1016/j.ydbio.2011.05.516
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FOG-2 is a multi-zinc finger protein that binds GATA4 and
modulates GATA4-mediated transcriptional control of target genes
during heart development. Our previous work has demonstrated that
the Nucleosome Remodeling and Deacetylase (NuRD) complex
physically interacts with FOG-2 and is necessary for FOG-2 mediated
repression of GATA4 activity in vitro. In this report, we describe the
generation and characterization of mice homozygous for a mutation
that disrupts FOG-2/NuRD complex interaction (FOG-2R3K5A). These
mice exhibit a perinatal lethality and have multiple cardiac
malformations, including a ventricular septal defect and a thin
ventricular myocardium. To characterize the hearts of these mice
further, we measured the rate of cardiocyte apoptosis and prolifera-
tion in wild-type and FOG-2R3K5A mice. We found no significant
difference in the rate of cardiocyte apoptosis between wild-type and
FOG-2R3K5A mice. However, cardiocyte proliferation was reduced by
34.1% in FOG-2R3K5A mice. Interestingly, we found by gene
expression analysis that the cell cycle inhibitor p21 is up-regulated
1.7-fold in FOG-2R3K5A hearts. Further, we demonstrate that FOG-2
can directly repress the activity of the p21 gene promoter using an in
vitro transient transfection assay. In addition, chromatin immuno-
precipitation (ChIP) reveals that the MTA2 subunit of the NuRD
complex is bound to the p21 promoter in embryonic day 14.5 hearts.
Taken together, our results suggest the FOG-2/NuRD interaction is
required for cardiocyte proliferation by specifically down-regulating
the cell cycle inhibitor p21 during heart development.
doi:10.1016/j.ydbio.2011.05.517
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BMP2 is a morphogen that controls cell differentiation and
behavior. For example, BMP2 concentration controls the differentia-
tion of mesenchymal precursors into myocytes, adipocytes, chon-
drocytes, and osteoblasts. The regulatory mechanisms by which
essential morphogens are kept off in certain tissues are as important
as those that induce them. Sequences within the 3′untranslated
region (UTR) of the BMP2 mRNA mediate a post-transcriptional block
of protein synthesis in some cells. Interaction of cell and develop-
mental stage-specific trans-regulatory factors with the 3′UTR is a
nimble and versatile mechanism for modulating this potent morpho-
gen in different cell types. A sequence in the 3′UTR, which has been
conserved between mammals and fishes, functions independently of
promoter, coding region, and 3′UTR context in primary and
immortalized tissue culture cells. These findings indicate that the
ultra-conserved sequence is an autonomously functioning post-
transcriptional element that may be used to modulate the level of
BMP2 and other proteins while retaining tissue specific regulatory
elements. Cre-lox mediated deletion of the ultra-conserved sequence
or premature polyadenylation abrogated reporter gene repression in
the lung, aorta, and coronary vasculature and confirmed the
importance of the 3′UTR in controlling BMP2. We also will present
data regarding protein (nucleolin) and microRNA (34b, 34c, 486, 633)
repressors of BMP2 expression. 3′UTR-mediated mechanisms that
restrain BMP2 synthesis are relevant to congenital heart and
vasculature malformations and to adult diseases involving aberrant
BMP2 synthesis.
doi:10.1016/j.ydbio.2011.05.518
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The current working hypothesis is that activin/nodal signaling is
mediated primarily by FoxH1 transcription factor, which interacts
with Smad2/4 to activate the transcription of target genes. To provide
a comprehensive understanding of the activin/nodal signaling
mechanism, high-throughput sequencing approaches were employed
and the roles of FoxH1.1 (maternal) and FoxH1.2 (zygotic) examined
in Xenopus tropicalis. We find that FoxH1.1 and FoxH1.2 control the
expression of many, but not all genes regulated by activin/nodal
signaling, and suggest that FoxH1.1 functions as both an activator and
a repressor to regulate gene expression. Interestingly, the expression
of both FoxH1.1 and FoxH1.2 is subjected to a negative feedback loop
regulation by FoxH1 protein itself. We examined the effect of FoxH1.2
on the transcriptional activation of target genes among different
individual embryos and detected significant fluctuations of the target
gene expression among FoxH1.2 morpholino depleted individuals.
However, the similar fluctuation was not detected among undis-
turbed embryos. We will discuss the model by which negative
feedback loops control the fluctuation and noise of gene expression to
regulate cellular responses.
doi:10.1016/j.ydbio.2011.05.519
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